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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device together with its manufacturing method where an 
inductive element (inductor) is mounted with no increase 
in a chip area. 

SOLUTION: A conductor layer arranged in a circuit 
element formation region is so patterned as to generate 
an inductance component to form an inductive element 
L Thus, an inductive element is mounted with no 
increase in a chip area. The inductive element L is 
covered with a protective film for stable induction 
characteristics. Further, a magnetic film may be formed 
on the inductive element L through a protective film for 
reduced size and improved induction characteristics of 
the inductive element. 
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TE«Sns*ftwJISl<o3H*Jii:, «rlB«[*«oJB l » 
fMSBfc:*iV*-C, 

m&mm±izmi&ztiiz. 'M<Hiowi2wi 

%mz.X^2>Zk&¥iW.k-rZ¥mftmS:. 

[flt*£2] n**i iciaKoiBWfcia^T, una* 
mm*&vkmmx-m ?zk k-tz^mttrnwu 

JXTV > 5 k &fZ®. k -t 5 ¥#(*^fio 

imxme] tmm.1 \z.&m.cD&w\zm^x. striae 
mm w-isa x vmz \z^mmaim rtbixx^^zz 
k&vmk-i-zmmimw. 

mm*zm&mzx\-2>zkZ¥fmk-rz>*mftmw.. 

&<z>Wsi&m**:Vk&mx-9 b iritis RffiRRVHt?- 

« 5 *>, < 1 1> 1 oro^sR^-±i-. Btria^iiflS^ 30 

ftjgB. 

-m&iiW&mm&Mk 

fci"4iN*fl£&B. 

[at#« i o ] Exm^m&mm t «*«>«itt'< * k 40 

f&atiltWUKk* MCtttoWI/<y KlcgaaSH* 
-CES<*ft6&&roSgl ro3t<*St, lWE*«fc©»i© 

SX«£, 

i»2«fH:Il:J;9iimf)St5iet > 

ffii-zzkzvrwiki-zmmftmwvmiikzm. 50 
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[»*3Sl 1] IS*«1 Oliie^W^HJIijoVNT, M 
l 3 ] [HlSSsR^fifeSH* t fflk<om&'* y Y 

zmffi-rzx.m.k, 

M&irttmk. 

EBHJjsi^&flMi-sxmii, ffiEEmiti^&spiss 
a 11 §r ?> c k zwm k -r z *m&m 

mmm*&9 1> &mm&ir Lxm^fm^m-r^xm 

[000 1] 

[IgujroR-f sstff^ffl *«b^ii, csp (Chip Si z 

e Package) «ig(D^#«s:igS*3 i tf-t«0«3SJr& K!liJ 
[0 0 0 2] 

*©«j£0il£iai crol2l«c*-t-¥#ft:KB2 

m^<o^y^\zy^ iyi/fLXftbizZ), ^fffl^^^u 
^/wCSPtPf»m5«jSSr*UTV^S„ -f^fc>*>. ^ 

**»B2o». (*m#&m i©« (lass 

C K 2 co±ffiffi||cii«-fl|^^ y K 2 

[000 3] v-<- -> 3 >- 3 W±SiRiJ(wtt, 

K2©«tJ*a5^SBBPf 5J:5«SK4^fiE$ix 

■So »^M4 nrnz-ttv-^ i roisissffifiij^iffiic^ y 
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LT*/*SftS«RR4±i;:tt* K2i«» 

h 6 j&sRttfcita. 
[0 0 04] h 6 9 £ 5 1 tf>Ie3S&® 

^~/UKUT#t±JK7^^$n6, #MLB! 7 OJifiBflg 
[0 0 0 5] 

[RRtfUBfeLJ: 5 fci"5»H] Bluet 
o o t h^:»— /i^<0&R I/F«:*Si-5 h7>"> 
PL LlHlK-^vcoiHlKfcSvMi^^ 

!>^/n1W|3B*^**«*D A (0 2 

[0 0 0 6] La»Lfc#e>. BBR?fl$jMMcDAlc:R 
L J: 5 k-TZk. &mtf)\^ <y -7mm<om 
±ZW$tl,XLm o ±^LfcCSP«iglcJ:6^*(* 

fbiSRLi\ fci*5#*fcK£-*-S. 
[0 0 0 7]^;x-*^lt c©J:5 4»flH:l*T 

R^*r«r6wfc^# J: t5¥»*R 

I(D8g*SS:^t * w i «r B ft fc LT^ S. 
[0 0 0 8] 

R#EllwE«<B¥*ft*RHc, BR9R^»A«I« 

&m*&imm±\^&$fitzmmmk. mmmmotg 

Wt'<v KldSBRSixS t £ fcfc, REHKR?«rtRR 
flftMR^»l^»**±lcR»t6n*:**^tt« 

k t looJR2(0*ft:S*«^, R 
R 2 <D*| fril 9 5 *tfcR#R^ SrR £ T S C 

[0 0 0 9] 2 gf*^ 1 

«w!B«03SM^*5V^T, RER»R^«:«»KT-«5:: 

[0 0 10] R*«3(;iER0¥*<*RRft. I»#*l2 
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So 

[ooii] r#*4 i::e**>¥**RRWu R*4i i 
Jw«fco«fl»c*5V^r, RERRRT-o— *teJ:t«IMH 

[0012] R*^ 5 KERo¥«fM£«W:> Rjft* 1 
lwE«<&3§Wl£*3^-c\ RERRR^o-MdSffiERR 

k^mmk-tz* 

10 [0013] R^JI 6 KERo^RfcRRMt. R*9I 1 
fcER<BRWlw*5^T\ RER***o-iB*3J:t«tM8 

[0014] R*4i 7 l£ERo¥»*RRW\ R*^ 1 
iwER<0«Wfc*5V^X, RER»R^S:«S«;tTi^ 

[0 0 15] R*S8KE*oH*R*R»Wu R*J17 
. irER©*Wtw*5t^T, RE«»<ORRR^«r«RBi-C- 

o(DR#9g^_bt^ RE«RR*r*LT«ttfl«#*ja 
20 SixTt^Cfc*»»t-t-5 Q 

[0016] RjfcJR 9 (cE«<0*»*RRtt, R*3« 7 
lwEftO«Wlc*J^-C\ RE«R*>R»»^-HU RRR 

JcREttttR«3flSR»t?>ixTt^lll*<o5%, 4>4<fc 
t> 2«RO«jfi*R;tTt^5£ + 
[0017] R*3R 1 0 JwE«^^#(*iSR^jHifi*ffi 
Wt, ER»^*««*fc«*(DRR/<y K^jgfiKSttfc 

flit, RERftttttR'*? KKRRSJxSi: ki>\^ R 
EI9RR^A««±(cmE16inK^LreRSit« 
a»«)Rieo##Rt. REa»O»l(0*flcR±^tt 

^ftlc^JV^, «fE«»R±t^/.c< fct> loo»2 
*#i***t5lSi, RR2(D*{*:Jiirj:!9R#R 

[0018] If #m 1 1 ^ER<o^»#RRo»56*«fe 
tt. R**l 0liE«o«W«-*5V^, «rER»R^± 
40 ^«RRSr**-r5xa*A«"*-SCfcS:»»i:-r5 0 

[0019] R*3S 1 2 ^E«02|t#{*:RRw»3S*fe 
tt, R**l 1 l-E®co^0^lcioV>T, RER*»-¥-± 
tc. RE«RR*^UT«tt«:«S:*fiK+SxaS:*« 

[0020] R*^ i 3 iccto¥ffleKlont#ft 
tt. SRR^»fiK«*i*»o»R/^ KSr#-rs^2/ 

St. REfr^^T^ARM^iaRRTSAR^^tt 

50 »«lffc*j*t8iai:, REttR^RRy^ KJcR 
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[0021] 1 4 ^E*o*sn*as«^«j»*«fe 
[0022] r*« i 5 \zKm<o*m»mn<D»miJitk 

Mt5iaii> UMBRSMIf^Jii::. Birl5^#^T-^m 
9 Vkmmtfr LT«ttfttt*»*i-«ia*:AR-*-3 £ 

[0 0 2 3] *«WT-ii. l3BR?S/ftM£JilceR£ 
^Srffi < w t/i < RiSf ft ^ C i S 5 fl * 

^ > ^M^coii^^ra < c £ * < RW*^Sr»*-eft , 
La>fc£j£LfcR*^&»5 5. 

**:/»«oR*fc«<£fcfc<R#R?- 

[0 0 2 4] 

ctte>oiai^v^8ftaiLfc«e*« (mi4#sg) 

6 B ^ 1 OlSflia 2 0 ^iJS Lfc^ 

^--^^LTRSHR^LSr^fiKLfc^fctrfcS. 
[0 0 2 5] HI 1 Iwl3^-r-&«j£tf)«<g\ R3MtHP-L<7> 
— ^«TBdS«R^ y K 2 LT ^rc/N 1 (Dmd&m* 

«»I«4±WKtf-e>ft* fl&#«±Blcra:#* h6« 
^^MSWU^tLT, a o 

*W8i^ix5. R»**Ltt, ISIK9R7»A« 

*DA±U:#»K«-CE«T*S, «tM«^TvN' 

v^$nfcR»*^-ncTJtew**tt>f 

*>SVMi«tt<DR#*^LSrtt*t*«^^tt:H2 
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(d) »ci§i^i-5ffiSli-i-5o 

[0 0 2 6] Kk\^, H7«r#RU'C. -tlEtft^ 

J:5**#8i2 0<&«»iafcov*TRW-rS Q Sfll 

^*iE»»icj:5a!jfixa-ew:, jfei" in 3 idgj^-r £i§ 

t). !>^NloialflS®flllwR«te>ixfcryi/^««af^t, 

* * k 2 <D±mm^ *ft«x«*iB/< 

10 2 ^^Att^^BH P 5 J: 5 &mm4 Sr«fiKi-S. 

[0027] co«aiBi4tt, M^tf^'Ni^iai&M 

<b1\ x^^«»»^PBO ('Olf K-^ 
[0 0 2 8] ^i:, H4lwH*i-5J: {£il8fl4 {;: 

R#*iF L fiffcfSflg 4 o^ffiir u BM^^ ;/ ^ %im%?\z 

^^--V^R^SR^ffi^^^-riv^^jjSU^iS, 
C^uv^ M^toT^ ; P^nfc^(^m»^ i/^r^J£ 
30 -#-rt-e»ritSJxS. 4i3 % W»R5*3J:t«»#*^L 
^rMt Z^&b LTtt, Cix^lw^m^^ 

[0 0 2 9] #^S5*5j;t^R*lR^-L^?f^L^S^ 

1 0 0-15 0 MmgSOiST^ bmf&m<D7 

40 *R^LO0f*ttBf«rRtBt-5RP»S:*fiKU, -OKI 
PfflrtlwR*fp« s/^SrJfi-J-- t-ejgfifcStL-5 0 tK^K6 

50 [0 0 3 0] C ^ IT, H5«wBI*Lfc«it^?gfiKSix 
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5 0 «JhBl7r±. «««ifti:#et6Mlltlr«lt« 
_LT\ »*L<tt±xEUfc«aHK4t*J5S:»35S||Kttjj: 

M-ftWKWk-rs. **5, »JbK 7 *«fcfc 
[0 0 3 1] ^h6 oMB»Jfc»cM^ El 7 ic^-T J: 

[0 0 3 2] COJ:5*«iSS:*i-6^*#3S« 

«*4?e«-c*iaiaa dsn 

•TS«MBlHlK4:*:ia»UTt^. 
[0 0 3 3] B 8 fctRffSR^ L <7}-#&£ % #X h 6 

■C«^T 3ldffl^L*^e>««^^ K2- 2|Z««i-5 
JF^^r[H^LT^6o 0 9»4Ka»9R^L(O— «Sr x 
h 6 £^ LX»T 2 Kffi* y K 2 - 2 

tU* Lfca* y K 2 - 3 tcSa**- SJfcffi&ia* L 

tv^ 0 HI 0l4R«iR^L<O-«»S:««l^s/ K2~2 

K2-3fc»K1-S# 
ffi£H^LTV^ 0 0 1 1 f4BI3HR^ L Srg^iR^ sx K 2 

[oo 3 4]"«±oj:5ic ii^ifiiatLd 

ls]KX?Sj&«ttD A±"C»«:« 5 * isxflt 

i: 5 <fc 5 Ka? * LsXffimm* L L 

[0035] i-&fc*> % jk i (ommmm^ ztitt, 
m5&£xf#x h 6 (D&wt&mzi&cxmmm+LZfii 
*teBmxmm®& (lsd tsiLftso-e, 5^ 

^ffia^^^^f-^^>^bf4*3», B 1 u e t o o t 
h i/=±-Mz.mm L/c«^(C(4S6*. &g i $ JxT v > 
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[0 0 3 6] ft:jb\ ±SEL^!BlOjl*S»lfi-CI4, 

fc**L-CtAl\ JSltf>IS16?effiT*f4, WiW<D 

£ X b li/^-^y^UK^ L 5 <fc 

5 |Z Lfctf, HIB»Cf4^0»ajt9R^L dSflfe^#ft:B 5 tc 

[0037] (2) m2<ommmm 

Set-* ai2Sr#iLT, )B2oS8*««tc: < t5^#fl: 

intern 2 (Dmmmm aai#«o fc*ai-5«»^i4R 

^LfcJBrilLfc^ 35 2 *>S!*^ffi-ei4lS 1 2tt:ia»i- 
ffcg 5 ±\zm 2 <ORjaK8 SrEttfcflSigt LT^S. 

[0038] z<D£5t£mm\z£ti& % mmm*Lfc& 

30 h ^Jgi-T 6 r fc T JgfiK ^ix6 e 

[0039] ( 3 ) sb 3 (ommmm 

mi 3Sr#fi8LTSB3(0||jteJKffiscov^KWi- 

5o Hi3 3 <o%mmm\z & 6 ^#*sie 2 0 *>« 

3t*r«-**»BSiat?fc t) , wOBl^*JV^±iBL^:*2eO 
(Hi 2#bs) fc*ai-S«»|cf4Rl— 

[0 0 4 0] ±3dS UfcSB 2 OHlfi^ffi-C(4, RfflR^L 
^r«lifli4 (£l^M) t»2<D«»Bl8 tT»* 

atrfMfcL-c*, »3ojafi«*-er4«**^L±(c 

40 »2^«»lBt8*^UT«ttft:K9&iai+fc»«S:#-f- 
±1^1 2 8 LTKttM 9 ^r^(t 6 , & 

&x*z Q 

[0 0 4 1] 

50 t^fttf, EIK*^A««&uqRft<oftjR/^ K** 
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&«R1-acfc#-t?*S Q R*fl|2*5.fct«iMWll IK 

RtWBt*»tt«)fil±SrBSCl:*s-e#5. »*«4-6 
;L, #«»*^tlHlB*^*fifc«*a>i|iaiHlKJw»L-C 

[BB0fl*aRH] 

[HI] JBiro|?Jfi»»^J:S^#«cSSR2 0O«JtS: 
[0 2] RW^Lt-ER^ffiSrRW-t'Sfcfe^^ffiia 
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[B3] *l<o*JS*»^J:6*»»:3SBo»JfiiaS: 
RWi-*Ao»rffiiaT**>5o 
[SI 4] H3lc»<¥*WSSR^«jSxaS:RMi-5» 

[■5] H4tr«<i|t«H*:ag«<o«j»XSS:RM-fS* 

[B6] H5lw«<^*(*:|gRiD»3SXaSrRW-*-5* 
t7)$T®0-t-£)5 o 
10 [g| 7 ] 0 6 |c«< ^»*SS«o»»xa*rRW+ 6& 

[8)8] RW»^L(DSa«lB«S:RWt6fc«)^B-e*> 
So 

[B 9] R«R^LoSNKR««:RRi-5ft:«)OB-efti 
3 0 

[BIO] R**^L0)S8K«*tttWt5fc«)(OH"e 
[Bill R»*^^SMItlB«fcRW-t-Sfca?)OB-x? 

20 ifc5 0 

[ai2] m2<Dmmi&m\z£z>¥m#mm2 o<omm 

[013] «3(0||ffiJglBlwJ:5*#(*$SR2 0 Ofltag 

IB 14] «*«ICJ:6¥«MMS«2 OOiig^fi 
MBT*£>5 0 

[015] !>x/s i (OlslKSR^iSfflScDASr^i-^F© 
B"C*>5 0 

- [fftoawi 

30 1 (¥*flcXtE) 

2 aan^yK 

3 /*s/>"<— i^a ^ 

4 {fcSJSI 

5 *#J§ 

L R«X? 

6 h 

7 #fjhR 

40 2 o *m»mw 
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